Natural products (NP), especially, bacterial secondary metabolites, still represent a gorgeous font of chemical compounds for drug discovery. Advances in genome sequencing and mining, in addition to bio-synthetic pathway manipulation, allow the expression of silent (cryptic) gene clusters and provide the access to previously underexplored sources such as new groups of microorganisms, consequently highlighting that is possible to discover new chemical entities. A fundamental role is played by the progress in compound detection technologies. Indeed, the main intent is to shorten the time necessary to discard known compounds and identify the new ones. High resolution mass spectrometry (HRMS) has become a reliable detection responding to several analytical challenges. Actually, the employment of Mass Spectrometry has grown up like a giant tree developing many branches and a thick crown that invaded almost all research fields regarding the omics sciences (metabolomics, proteomics, lipidomics, etc.) [1] . Hence, an extraordinary time started to strongly stimulate analytical data acquisition; it became possible to directly analyze crude extracts without the need for purification/ isolation of specific species and large data sets can be processed at once [2] . Several experimental databases, such as Dictionary of Natural Products DNP, ChemSpider, REAXYS, and several software tools such as METLIN, MIDAS and MetFRAg [3] can be used for metabolite identification in metabolomics; molecular structures were provided and matching of measured mass spectra (MS/MS) against the predicted fragments of metabolites can be performed although very often the signals found do not correspond with the described ones [4] . MS based metabolomics became the technique of choice for rapid detection and dereplication of secondary metabolites, not only in natural product microbial cultures. Clear indications for performing this study are available [5] but software tailored to predict all the metabolites modifications have not yet been fully developed, established that not only enzymatic transformations but also exogenous compounds from different environmental factors can contribute to production of new metabolites. We would like to comment some of advantages and challenges of HRMS and its future potential leading to interesting structural information that can direct the an-1 Fondazione Istituto Insubrico Ricerca per la Vita,
alytical work and newly offers perspectives and insights in numerous branches of life sciences. Mass resolution, mass accuracy and sensitivity make that HRMS instruments and their LC-MS applications cover a wide range of compounds by combining several targeted and untargeted approaches; in addition, fragmentation experiments and/or additional separation power in mass spectrometry (Ion Mobility) provide complementary structure information useful to complete annotations of the molecules. Particularly, accurate mass measurement allows to define elemental formulae, crucial data for an accurate re-identification of known compounds and mostly for the uncover of unknowns (Dereplication). At any rate, the list of possible elemental compositions often provides numerous results for small molecules too and therefore, the acquisition of further structural data becomes very important. Whatever the approach to MS/MS (tandem in space or tandem in time), the introduction of multiple-step MS in HRMS is essential to distinguish isomeric compounds and obtain unambiguous results. The basic principle of MS/MS is the selection of precursor ion and its fragmentation, usually by collision-induced dissociation (CID), but different fragmentation strategies are available [6] . It must be taken into account, as it has been known for a long time, that MS/MS fragmentation shows some technical limitations, for instance fragmentation difficulties of compounds and/or their stable adducts, in addition to poor detection of low molecular weight product ions. Another aspect, worthy of being considered, is represented by compounds showing almost identical fragmentation pathways of positional isomers. A few interesting approaches are proposed, as the measure of relative abundances of specific fragmentation ions or the mass analysis of metal complexes [7, 8] , but also in this case, since the spectra are strongly affected by the instrumental parameters, the unambiguous identification cannot be obtained. When the compound of interest is present in low abundance and complementary spectroscopic methods, such as NMR, cannot be performed, new ways are required leading to structure elucidation and mass spectrometry provides the solution by the introduction of ion mobility technology. Recent applications using IM-MS (Ion Mobility mass spectrometry) show the emerging contribution of this technique to the discovery of new compounds via the measure of the ion's collision cross section (CCS) parameter which incorporates information about size, shape and charge of a molecule [9] [10] [11] . All these recent advances in the analytical field are leading to finding of new antimicro- Figure 1 . MS tools necessary to get in the core of the antimicrobials identification world.
bial compounds and mostly, to reveal very interesting evidence regarding their structure. Particularly, a plethora of scientific papers suggests and/or demonstrates the role of glycosidic residues in numerous antibiotics. It had been seen that many biologically active small-molecule natural products produced by microorganisms derive their activities from sugar substituents and changing the structures of these sugars can have a profound impact on the biological properties of the parent compounds [12] . A large number of antibiotics are glycosides and in numerous cases the glycosidic moiety results crucial to their activity, for instance by improving their pharmacokinetic parameters [13] . A series of D-glucosamine derivatives were synthesized and evaluated for their antimicrobial activity, suggesting that the presence of sugar moiety is necessary to biological activity [14] . Sugars or carbohydrates found in human breast milk show properties that can protect against bacterial infections [15] . Our work represented an effective example of novelty determination of a compound exhibiting potential antimicrobial activity via mass spectrometry applications [16] : appropriate combination of HRMS detection and MS/MS fragmentation experiments allowed to obtain the definitive sum formula assignment and identify interesting sugar moieties. In summary, this letter underlines and stresses the role of advanced HRMS as unique tool in both research and analysis, suggesting that it will play an essential role in discovery and development of carbohydrates based therapeutics, which has been relatively slow so far, mainly due to numerous analytical difficulties. In our opinion, asserted the importance of carbohydrates in several biological events, the recent results can open up new perspectives regarding the preparation and activity correlation of novel glycoside antibiotics.
